T
HE success of the colchicine-induced mutant technique in sorghum (Sorghum vulgate Pers.) improvement suggested its extension to other crops (12, 16) . Limited success has been reported for this technique with flax (Linum usitatissimum L.) (5). The successful application of the technique to 'Decatur' winter barley (Hordeum vulgate L.) is reported here.
Research in sorghum has indicated that colchicine in combination with infrared light may effe~ mutations in certain genotypes (1, 13). Stress conditions, on the border of seedling mortality, appear favorable to the origin of a mutated shoot from the colchicine tumor tissue (13, 19) . The occurrence of true-breeding mutants in the treated generation has been attributed to somatic reduction, mutation, and redoubling of chromosomes (12, 16) . Somatic reduction has been demonstrated using tetraploids (3, 17, 18) and heterozygous translocations (20) . Frequently a number of mutations occur in a single seedling and are not restricted to a localized area of the chromatin (4, 7, 10, 11). Similar mutations have reoccurred in subsequent treatments of the same variety (4, 12). Colchicine mutants have been similar to characters occurring naturally (1, 8, 15) . It has been suggested that the diverse parentage of Experimental 3 sorghum may contribute to the production of numerous mutants after treatment with colchicine (12, 16).
IMATERIALS AND METHODS
Breeder seed of 'Decatur' winter barley, (CI 10546*), was germinated on wet blotters in petri dishes in a high-humidity germinator. 'Coleoptiles of the seedlings were coated with a colchicine-lanolin paste when they were 2 to 4 mm. long. The seedlings in petri dishes were then placed under a 250-watt infrared heat bulb, suspended at a height of 20 inches. The dishes were covered to retain moisture and a cross&aft o~ air from an electric fan was directed iust above the dishes to avoid excessive heat effects. The treatments were performed in an air-conditioned laboratory at 72° F. without supplemental light.
All combinations of 0, 1, 2, 4, and 8 hours of infrared light with 0, 0.5, 1.0, and 2.0% colchicine in lanolin comprised the treatments. One week: after treatment, all surviving plants were taken to the greenhouse and transplanted into flats containing a mixture o~ soil, sand, and vermiculite. After a 2-week recovery period the surviving seedlings were transplanted to 5-inch pots of soil.
'Relative vigor ratings of 1 to 5 based on plant height variations from 5 to 25 cm. respectively, were assigned plants at time of transplanting ~o the pots.
The C, generation plants were grown to maturity in the greenhouse and observed for mutations. Crosses were attempted between Decatur and mutants apparent in Cx and among similar mutants. Some F= progenies were grown from these crosses. The F= progenies by measuring the length of 10 rachis internod random spikes. Plant height was measured to the most floret (excluding awns) of the primary c maturity was determined by the yellowing of pr Cytological microsporocyte and root tip exam to verify that all mutants were diploids.
'Pertinent characteristics of the Decatur vari before describing mutants (2, 21). Decatur is midtall in height, and midseason to late in m six-rowed, lax, and midlong with long smoot stigma has few hairs. The variety is highly powdery mildew disease incited by Erysiphe gr hordei. Decatur originated froma diverse cros acteristics of 5 parental varieties in a series cf ental varieties were "Short Comfort' (spring), selection of 'Wis. Barbless'-'Chevron'--'Boli¢ tucky No. 1' (winter), Purdue 400-17 (win 403A3-2-8 (winter). Following the final cro~s p were made in the Fe, Fa, F~, F,, and F= generat RESULTS AND DISCUSSIO
Immediate Treatment Effect
The effects of the colchicine-infrared barley coleoptiles were striking and evident Some seedlings died within 2 days. Seedlin cluding stunting and enlarged coleoptiles illustrated for sorghum were observed (t2 like the sorghum .reactants, which ewm vigorous shoots, the severe barley reactan mant and died. Treatment of 400 coleoptil surviving plants (63%) after 3 weeks.
The seedlings classified at the time of 5-inch pots had great variation in vigo, 5 to 25 cm. in height. A trend for reduc increased colchicine concentrations was seedlings within treatments were quite var able number of surviving plants per treatme number (average of 15) prevented clear-c vigor ratings.
Mutagenic Treatments Thirteen variant plants were detected i tion in the greenhouse and mutants w progenies of 13 additional C, plants in origin of the 26 mutants with respect treatment is shown in Table 1 . The m distributed across the infrared exposur mutations occurred in treatments of col,:hic frared light in contrast to the infrared l demonstrated for sorghum (13, 19) . M
